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Tht2 author reports the rtssults of a study based on an 
asaurrption that there might be an association of cert -in acoustic 
variablea with the telling of lies. Twenty subjects were asked to 
perform two tasks, each involving four short oral responses, one of 
which was a lie. The rpsponseis were subjeci=f3d to spectrographic 
analysis, ana the task of the experiinenter was to predict which of 
the four responses in each set was the lie. When minimum duration of 
response was used as the criterion, the lie responsas were accurately 
Identified with a higi, degree of reliability. The second part of the 
study involved twenty additional subjects, v.ho were asked to 
replicate the lie identifications on' the sairie responses sinply ori the 
basis of what they heard on a tape. They were unable to make accurate 
laentitications of lie responses, regardless of whether or not they 
were informed of the duration cue. The author views this study as an 
initial attempt to reveal certain interrelationships between 
coinpcnfints of the encoding process. (KN) 
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ApprciK, 2 500 words 

ACOUSTIC CORRELATES OF LIES 

The preSGnt study was Jnstlpatad by a bit of admittedly iniperfect 
reasoninp. siJppestinf the possible association of certain acoustic variables 
with the tellinp of liesi Certain physiological variables are involuntary 
corrGlates of lying (£''£^ * nalvanic skin resistance, heart rate, vaso- 
constrirt ion, pupil dilation, ate.) ^3 7], These involuntary physiological 
variables also ficcorrpany certain of the emotiona (B.g^.fmr, GXCltement, 
derression, etc) [1,2] . The realization th^it the vocal nianif esta tlon of 
certain involuntary acoustic correlates (pitch, duration, intansity, etc.) 
accompanies thase etpotions as well [4,5,8] Height lead us to suspect: that 
'•therefore'- acoustic variables inay also be associated with lyinp* 

Every adult has experienced situations in which a tGllGr-of-a'' 
faisGhood has exposed hlniself with his own voice, and in a woBt obvious 
way* Reflection upon sucli instances tends to niake the above eonjecture 
too obvious to warrant any elaV)Orate purs\r1t^ The idienomenon to be pursued 
here, however, is tliat of the morG subtle lis - that In which no acoustic" 
cues are detected by tl^e **naked earJ^ If such subtle cues do exist, they 
might best he uncovered by an aha lysis of the sound spectra. 

Ic seei^s, then, that we have two hypotheses. Stated in null foritii 

1) The atteiTipted detection of 1 ies thronph spectographic analysis 
will not differ significantly from chance expectation. 
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2) The atten'pted detection of lies with the unaided ear will not 
differ significantly from chance expectation* 

PROCHDURE ^ X 

The suhjects consisted of twenty female students (froirt a beginning 
speech course at the rennsylvania State University) between the ages of 
IS - 21, (Hale voices would liave been less coii'patible with the specto- 
praphic eqiiipfnent to lie used later.) The suhjects w*?rn ntlierv/ise hetero- 
genaous. 

The physical anvlrannient was such that individually the suhjects 
were seated before a ii icrophone which provided input into a tape recorder* 
The recorder and its operator were situated behind the siibject. The 
eKperlment took place in a sound-proof rooni. 

Each subject Individually perforned tuD closely rolated tasks: 
Seated in the room, the subject was handed an Gnvelope and a blank indsK 
card and Instructed to ''pick a nuniber from 1 to 4, vnrite the number on the 
card, put the card in the envelope^ and seal the envelope These directinn.^ 
were lulTowed with fJie exper inienter absent fror the rocm and thus ignorant 
of the nun?ber recorded by the subject. The exper Imenter return'^d to the 
room and Informed the subject that she was poinp to be asked a series of 
questions of the type, ^'Is it [the number chosen J one ? Is It two ?, etc*" 
She was instructed to orally respond ''no'' to each of these questions p 
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ObvlotjSly^ one of the ar.swers would be a lie (the answer correspondinp, to 
the ruimber written on the eard)/^ 

The subject was further irif ox-me^d that each question would be followed 

by a sHpht pause, ternilnated by b '^c]ick''i and was instructed to give her 

response after the click. The pause was induced to account for the 

'^latency effect^' observed with certain rbysiological correlates of this '4s 

it £S£ is it two type of stlmuUis. Frequently, a reduction of skiti 

resistance* or Increase In heart rate, or other kinds of autonoiTilc nervous 

system CamB) response, will not follow the stli^ulus Immediately, but rather 

2 

will lag behind by as rruch as two seconds or so. The click nientloned 
above was siinply the releasing of an "instant stop" mechanisni on the tape 
recorder. As soon as an oral response was recorded, the stop ti^echaniRtr. 
was again engafed, (This allowed an optiniuTii volce/sil e .ug ratio on tlie 
tape to later facilitate pnrting a iiiaKiTiHtin nnpfl-er nf respuiises on one 
spectograni* ) 

Let us return now to our subject anH bsir tatk. The four quastions 
(''Is It o^e? Is it two? etc J*) were asl-efl in order, each follov;ed by the 
pause, the click, and the response. The first series of questions, hot^ever, 
was a trial task with no respDnses actually recorded* (The "trial" aspect 
of this first set of questions was not rialised by the subjects.) This 
trial task allowed the experimenter to corract the mechanics of the subject^s 
responses (''Remeniher to wait for the click,'' "Answer sooner after the 
click," etc*) without contaTrinating any data, The dry run also served to 
minimise reactions to the mere confrontation of the experlinental environ^ 
TTiant and task, on top of whataver reactions rulght be accompanying the He 
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response, ^ext, the subject was Inforined that the questions would he asked 
Bfiain, but in randoin order. Af;ain, question-pause-click-response; thi^. being 
the ''rear' task with tlie responses pecordad. (The randoni order was intro- 
duced to eliminate any ''anticipation effect*'^ that is^ a gradual build up 
of ''anxiety" as the selected nimihcr is approached in the sequeiicG.) Four 
responses were recorded^ one for each number frorr one to four* The pro- 
cedure described here was followed for each of the inty subjects. 

In the second task, aaqh subject was instructed to write the numbers 

from one to four, mi^ttir^g any one of the numbers. This tiTTie the questions 

x^ere of the type, "Is one on the list? Is two on the lisr?^ etc* J' and 

the subject was instrijcted to answer "yes" to each question. Afain, of 

course, one of the responses v/as not a true one. The remainder this 

3 

second task was tha sare as the first. 
EQ UIPKENT 

The equipment used in the task phase consisted of an Ampex tape recorder 
and a reasonably hi ^li-qual i ty inlcrophone . (Tie sub ject- to-niicrophone 
distance was controlled during the perf oriTiance^ of the tasks to niiniiiiize 

ntan^ination of the intensity variable.) For the analysis phase, the 
taped respoiues were fed froi- the recorder directly into a Kay Sonopraph ' 
froni which four sound spactograits per subject were rade: t\^o ''no'' and two 
"yes" spectograms, each dlsplayinp two responses. The spectograph settings 
were held constant for eacli individnal .^uhiact but dirl not need to hm 
control Jed across all suhjects. 



EKLC 



5 



ANALYSIS 

The reader n-ay have noticed that the hypothesis which prtdicted 
acoustic cues In lying Tnada no prediction as to what those cues might be. ■ 
The eKperimenter reasoned that the tip-off nught reside in any of the acoustic 
properties of the voice; and, moreover, rdght even lie in different cues 
for different subjects. 

Accordingly, the first probleii^ in the analysis was the search for the 
clues* This was approached in the following mannen The four -'tio" spectra 
for three subjects (chosen at random) were exanined carefully, and the 
acoustic properties for each response described in considerabla detail* 
The expei IniGiiLeu rheu Qpoiiad flm rnrreBpaudiiig envelopes to discover the 
response for which the Ue was told. Thus, the nMt step was to examine 
the fiCQustlc description for this response, lookir/?. for ways in wiiich its 
acoustic proptrtles differed fror the other three resronses. 

The only difference found between the lie rasponsos and the true 
responses was that the lie responses vere invariably shortest in duration 
(approKiinatGly 0.03 sec. shorter than the third longest ^ and approxiTi'ately 
0.09 irec. sliorter than the longest response). It was thus concluded that 
the cue for lie detection - among these subjects' responses an>n^ay - v;as 
that of mlnlrnum duration. An exarrination of these subjects^ ''yes^' responses 
supported this ohservation. (Subsequent exaiiu nation sup^ested that iriinliiiurn 
duration was the only reliable cue for the other subjects as well,)^ 

Hence, the ranialnder of the analysis eonslstad of measuring the duration 
for the remalnlni^ 17 subjects » "yes'' and "no" responses and using the cri- 
^ terion of minlmLmi duration to predict which was the lie reiponse. After the 
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predictions were recorded, thci envelopes were opened and the accuracy of t!u2 
predictions evaluated. 

MMVIS 

Tliese predictions and their corresponding corrGct answers are presented 
in Table 1. Of the thirty-four predictions, twenty^four were correct* The 
accuracy of these prQdlctiQns is statistically significant well beyond the 
0*01 level of confidence, (The actual probability of these results having 
occurred by chance is less than *000000l.)^ ^-^e can conclude, therefore, 
that for the subjects and tasks studied, decreased duratinn of the vocal 
response was a s!*-inficant acoustic c^^e accnmpany ing the lies. Accordingly ^ 
W€ way reject the first null hypothesis, 

PROCEDURE II 

Tjie second null hypothesis was tested in a vary sfmple fashion. Ten 
new sub jects (students ftoin tli© sarri^ liet-lnni nn speech course) were oriented 
as to the purpose and methodulogy of the presant study. They were then asked 
to listen to the taped ''yes'' and 'hio'- responses discussed above and predict the 
lie respunse slnply on the basis of what they heard, Th© per f ormanCG on this 
task was rather poor, with the average accuracy hciing slightly less than 
that eKpected by chance. (Pr. - .sr). 

Next, ten mora subjects ware informad that a cue to the true He re.^pnnne5 
resides in the niininnim duration characterf stic. Wfth this inf ormation^ 
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these ten listened to the taped respanses and made r.heir prcdi eta ons . 
Th© results apain were such that the averape accuracy was slightly loss 
than chance eKpectatlcn. (Pr, = .52). 

These results sunpast that tlie acoustic Ciies associated with lying 
(in the present study) are not detectable by the unaided eart We are thus 
unable to reject the second null hypothesis. 

DISCU SSION 

It appears t!iat thifi study was successfu] in fliifHn^ an involiintary 
acoustic nianif estation of lies i^or the subjects and conditions studied. 
Unfortunataly, the implications of this finding are not as clear-cut as is 
the finding itself. 

For sure, the findinj^s do not imply that spectof raphi c ana lysis would 
be applicable in practical 1 ie-def ectinn ijitnationSj since aGoustic voice 
variables way he altared voluntarily- 

Horaover^ there is only a weak relation&'ii p betv/een tlits study and 
- previous studies relatinp vocal acoustic varia.h"'es and emotion^ since the 
earlier studies exai-ined either voluntarv emotions, or obvious ^hiaked ^ar-' 
acoustic characteristics, or both Ce.£^ 4.5.0]. 

k^at we have, however, is evidence of a phenomenon of wliich we VJere 
unaware and for which we have no ohvious eKplanationi but for which we might 
very niuch wish to seek an explanationa That is, if the siinple act of telling 
a one-word J low-rlok lie predictably affects the vocal mechauisiii in ways to 

ERIC 



\ 

7 

which the speaker Is nbllvious (and the listener, as well, for that matter) i 
ami if priclictable Tnyographin peculiarities (vocal duration chanpQs) accompany 
supposedly unrelated A^U5 responses (see fn, 3), then sgnie kind of inter- 
relation between certain encoding '^coinponents'- must ^xist. The nature of 
;hat interrelationship inip.ht shed iorne light on psycholinguistir. and en- 
coding tlieo-y^ 

To specify the nature of the encoding activity responsible for the 
results of the present study will of eoursQ raqinrc intich ^H^^Mtnonnl ic*R^^n\ch 
and ,tiiuch speculation. We'll have to wait for the research, but may as well 
begin the speculationi One appealing interpretation that cofiies to tnind is 
that the study'rs results miplit provide evidence of euiotion (l_*e* , ANS, 
responses) actinp as ^'noise-' in some identifiable phase of the encoding process. 
To the extent that the encoding process consists of serisntic, lexical ^ 
phonological, syntactic and inyogrpphic "componencs , \m n-ight label the 
activity of one of these con^ponents as a dependeTit variable in the present 
study by niakinp the follo^ang assuniptinTu Given a set of four one-word 
responses, each using the san^e verbal swhol (' no" or "yes'-)^ the activities 
of the serrantic COivponent, lexical cor-iponent. phonological coniponent, and 
syntactic component of the encoding process should be identical* Perhaps 
contrary to our expectations we find however, that with th© introduction of 
"noise" (in the forr of enotion) the activity of the niyographJc cori^ponont 
(that which foverns the motor responses of the spoecli njechanlsn ) is not 
identical, but rather is noticeabiy altered. 

Stepping out still further on the same limb, we might even say that in 
the case of chase pares cular supposedly identical responses, what has happened 
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is the following.! For tlie three true rGSponseo, the actlvitiafs of the en- 
coding conpoiients are idGntical^ In the nase of: the false response, hov;- 
over, the subject angages In the same leKicnl activity as for the true 
rGspanses, hut then has tliat lexical output rejected by the seipantic 
coniponent since it doas not in fact matcli tlia subject *s impression of a 
response appropriate in rieaning. The false response nevertheless continues 
to be processed by tlio syntactic corponent the same as had the trtie iSspons^^A, 
and apain undergoes an identical processinp, by the phonolD|>i cal component. 
Thus, perhaps, the ri^isn'acch in the ser antic coniponeut either vjas directly 
responsible for the variation in the inyngraphic coijiponent: , or perhaps the 
irisrratch in tlie semantic con^ponent tripirered the ANS responses which tlien 
triggered tlie variation in the rnyof.raphic coinpnnent* 

In any case, what we mipht have here is a deriDnstr:^ t jOh of the sensi- 
tivity to *'noist'' (wiiatever that Is) in at least one of the encoding 
components and/or evidence of interraiatiOTisliips between the encoding com- 
ponents. Tt would seeiri that additional e^<psr : nienta 1 investigation of the effect 
of internal noise on the activity of encodin5\ cor.iponents would be of considerable 
A^^ltKi in under at R nd i thn t-nf^l aiiCi>diri^/ (and thus cuiimiunlcat i on) process. 
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Table 1* Predicted answers (on the basis of rinirtim duration), 
actual answers (nunibei" corresponding to lie response), 
and success of prediction ("H-* = correct prediutionj (''^" 
— IrKorrect prediction). (Pr, v 0.01) 
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1, The writer sees this procedure as serving a dual purpose. 
First, it provides for a control of the vocal responses 

to be later analyzed. Secondly, it enforces the notion of 
the low-risk snbtle Ite; therefore seeTrlngly mlniinizing 
the likelihood of the subject to manifest vocal cues, but 
maxlmiaing the curlousnoss of those cues if she does. 

2. Another way to look at this pause after the stimulus 
question is as a sort of "build up period'' for whatever 
emotion mlpht acconipany the oral responae, 

3,. Although the present study did not examine psychophysiological 
variables, we can be certain that AVB responses were accom- 
panyinp, the vochI reopcinses. (The '^pick a nuir-ber" lie 
forinat is an extremely reliable r'ethod of tflggerlng ANS 
reopotisesO In liyht of this study's results it would 
be interesting to look for a correlation betwean. aiT'Ounts 
of ANS activity and amounts of acoustic peculiarity accon;panylng 
lies. 

4. Although an analysis of Intonsity Cobviously only cursory 
with a spectORraph) , fundarental frequencies, fonnant 
frequencies, etc, yielded nothinf. In the pifesent Etudyj the 
results of the duration information sunpest that uf".2r 
acoustic properties right be worth J nvcst i p.atlng with 
more sophisticated equipineint * 

!5, Pr. Cn-34, r=24) = r!(I''-r)! p>-q^"\ Oee TOD, 
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